AR ISSN 1000-9825, CODEN RUXUEW E-mail: jos@iscas.ac.cn

Journal of Software, 2023,34(2):964-984 [doi: 10.13328/j.cnki.jos.006693] http://www.jos.org.cn
O [E Bk Bt B AT 50 BT OB A5 Tel: +86-10-62562563

PSRBT AR B g5k Ofexi0]
” sk%:i

REE, IR, Rkl
S

(VHEEAUIR AR BT B R B 5 9258 % (R 5K 7), VL% R &t 210023)
EEEE: EAR, E-mail: Imwang@nju.edu.cn

B B BRATARA AL T 0L Z AT O ABRE 2R BT 2 A E AR TR BR
7h. BARATH IR R AR 09— AN F 206, T EEH RS . MR IRG) . A XATH
HREINEGTT. ZAGTIURKALLE, FAFER LA ETSFE, AMERRRIEZENEIEZRE
3. BARA ZEGLEEG T P BRI R, FTAADBERRIA R ot i 24548, A 8650300 5] B BHR
A, ATETZGERER, BARTHRAFAZE T ARAR G 2 K0E, UL IUERBARAT AR5 B4 L
) R EFR IAERAT T IRASHAT, B4 & TEBAITAH RN @G 2K, Za)athd T 6 AR
AT AR 7 ik, A GIFRES D2 72U BT REF I HARGIRF F ik, S RRARO TR G Gt
ATTRZ.

KR BEARAT AARA HEAHLIE, ASRELAR, 4T HRA)

P EES K S TP391

pocsl Ak R, ERR, L. WAEE AT AR SRR . B4R, 2023, 34(2): 964-984. http://www.
jos.org.cn/1000-9825/6693.htm

H 5 % Wu JC, Wang LM, Wu GS. Group Activity Recognition in Videos: A Survey. Ruan Jian Xue Bao/Journal of
Software, 2023, 34(2): 964-984 (in Chinese). http://www.jos.org.cn/1000-9825/6693.htm

Group Activity Recognition in Videos: A Survey

WU lJian-Chao, WANG Li-Min, WU Gang-Shan
(State Key Laboratory for Novel Software Technology (Nanjing University), Nanjing 210023, China)

Abstract: Given a video containing a multi-person scene, group activity recognition model needs to recognize the group activity that
multiple people in video are completing together. Group activity recognition is an important problem in video understanding and can be
applied to sports videos analysis, surveillance video recognition, social behavior understanding, and other real scenarios. Multi-person
scene video is complicated, and the spatial-temporal information is rich, which requires the model to extract key information. To
accurately recognize group activity, the model should efficiently model the hierarchical relationships in the scene and extract
distinguishing spatial-temporal features for people. Due to its wide range of application requirements, the problem of group activity
recognition has received extensive attention from researchers. This study has conducted an in-depth analysis of a large number of research
work on group activity recognition in recent years, and summarized the main challenges of group activity recognition research,
systematically summarized six types of group activity recognition methods, including traditional non-deep learning recognition methods
and recognition methods based on deep learning technology, and proposed the possible directions of future research.
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BETE LA S A AR B 0 A, REWE 1L N 45 SR N AT 0 LRI S R G 2. O 73R THR A IO HER 2%, 1535 I8 A
= 2 B B s B HE 2D B ARAT Dy B o B R TN R a, — A4 R R B A P it s AT D9
T BRI B AT 8.

FEARAT AR OS2 AU ZHR ARG R, )5 RGO WU 1 DB kE T RERAT
NG, L, Gn R AR HGR B REAAT N, R E SO P R E R R R, JF HAM IR KRB
AR AR S SCRR[77]4 A>3 TR B2 5 Ak 2 o BRI DLZE D BG4 28 Th IR 2 ORFAE LA R 8 2 TR
.AFBEERME T A RRERE @B 5 O R T RARE, (R Bt T AR > B e
PR B A St O AR P b IR R TR SRR AE DA K 2 O UK R BT &, EAFE)Z X, — AR E AR TR
RE P T i A0 2 5] HEME SR 8 T i B A2 I R E. FERRZ IR L, — DR AT Rt — 20 it 8]
ERIR RS, R CERE SR MR K R R 5 R

SCRR[B2] A B T A R R R ERE 2 AN sth G R/ E B, B LT G0 5oh 80 AW I HFAE,
LR N Z R FR. AEF R T RiE R AR R BRI TE, ik N5 & B AT BLIE N 4 A
MBS RRZMALE R R, Hh, SMERR B — A3 7 AT SRR ], WA AR AL,
AT 2 8] R AP TE 56 RAEE ;T A B O A ARGE N W0 23 (] BE RS P . A& BT RS EL T 2 M A 9% R AN 2 (]
RAWEMTTE. N TG E RS h 2N CRE R, (FERE T 2K KABERTTIE
B T — A, 2EHZASHARBTMETREZ KA R RE. ERRFHIADRRE L, £
5 FH 2 A 0 45 O [ D AT AR AR A i, AN A AR 5 A A e L SRR R A5 B b4k, N T
PETHE YRR, A G S 1 I SRR DR k2 A5 78 iy A\ i .

SCHER[7TOIHR T — A3 T 2B R R R BEARAT R, (R 5 e it 7 — DX R R, fE
i [ B R P 32 53¢ oh A 0 R AL AN R IR LA e I AL BAR S, @B AT Z RIS R &L 8 T IR
BENRHE, 1FE AR5 A OCRIRI M %, I HAERBRYIZRI 6 AT 0 REBURAE D HEBE 5, el
B AT IO, SR, MR BTt 7 PR TR I8 2 TR — WA AE R DG T =183 LT RIG &
IR FG. o, TS R T X RE a5 BB 28 R 2 IR AR &, 1 5 4 S 0T X B4y B A5 S AT B
HWRIIRR. e, M5O I 2 B AL BRI e i 6 2 2 — U 37 0 SR, 48 AN [ ot ()
b fh & 75 BIPUIR AL, T 5 & BB AR AT 0
3.3 ETEEANIRBEIT RS E

X NSRBI S0 A AR G, N BB R A L F 03 AR BE T A B0 0 SE N E L, 6 e & R SR AT DU B 5
InocEE AR L. DRI, FRATI RNt T T 8 e A BB B OB X IR, X B X IR T 2 ME R ). ik
SEAER, WEIUN G AR S AR A 22 R 4 T B FIYE R LA, LR RETR BE S SCTE SN P SRR AE D, IR S A
TRAF R, MR U R HER . Qi 3 s AE A R UL BE 8 € A B IEER 6 LI SC BBk Y, it
R IEAE AT I =70 Bk 0 k&Gt

FERER AT NN Z NS0, REFEZ DAY, (BRI G — /Nl NIEhE g 1 1R
TS5, SCHR[8OTFR i 1 — AN JE TR /ML BB R, T DA2A ST 22 A\ 37 55 b e DN phe s B A4 AT O (195G B
NY. GHRERAS T ZA K S B NIRRT B, DCOURE I AT O AR B i mT AUk, Rk =, 1E & 4
B WO R AT B RO, I G AT AN 0 AR AR 8 T B BUCE IR, 15 B UK R AR R
Pk SR R B AREL 7 R NI S A B A R R B ARYE AL SERAE, AT
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W2 HAG ] BTG, FTUUE B, EEIREBCR K AR 5 P YY), e R R
BRGA. BRAN, SCRR[BOLEHE Y V' — AN IEBR LR B 4, & LT = 0Bk, TR ER. IESATONEAE. T 200
MREAAT N EIR SR, it R A 2, HEREE X

I3 I R Sy LA (B AT i i 7 v s P B0

SCHR[8LY A o il 1 5 i 22 A\ 37 53¢ b K S B N W0 SR 35 B AE R R 00 B AR AT O MR IR I T —ME R
B, FEREA I ZI AW A NI IEEIRAT NS 5, IF HIZ B R & S8 NI PP 2 &R, 21X — TAR o,
V% T 208 1 NS SR AR A T AR R AT A S 5, JF HOGEPIR SR MG 5 1 FhoCsA
YR AL A b A AE RS R B, JRREE) 7RIS, B 2 MR NIRRT 2T T AR U i
gy ARE N KPR A Z N5t & R SR RERAT A OGN, RO IR T BRI R BUE. B A
BRIy PN ER G 3 1 AR USSR HUREAS NS I PR AL 55 2 38 20 A 25 AR5 2 21 B R R AL
MG 2NN, H T BT 2K

SCHR 33X B AR AT J IR0 1R RS2 17— SCOR B B RR AR PR AR Y, A B AR AR AR o 1 SO OR B I R
TTE KB P OB, JF BARFETERAY. AR 3E AE R AR R BOR SR ALY 22 5 U (] G i L B
MNP, &5, 13 P 80 ) 2% M SCATTE: >0 R R0 AR AT D 0T I 4 S N 1) 52 3 53 P BT RN
WBNAE RS SCOOAR, it R REARAT 20, AEBUMMZEH, SO RN N BRE R TBUE, JEXT BT A
WSROI, 285, 1FE Bt TR ER INUBI AL, WL SUS IR A M AR K AT 8. 48
W%ﬁﬁ*,t#i@%%%ﬁﬁﬁﬁﬂﬁﬂ%mﬁﬁ'ﬁ%%%%iﬁ%&gﬁﬂﬁﬁRT%%*ﬁ'%
Ja, P T A AT D9 00 Bt R AT e — By T O 0 2% AR e T SORTA R TE B B, R R A
BOR, 251 B2 A W 2 B RE IR B — 2 AT L

FESCHR[33] A kAt b, SCHR[82] 4 2 i 199 2% A1 27 75 W 2% rh #8801 B AR B 1B o 4 s 3o AR ALE
TR NI Z AR 2R, S B E5 M R RN 2 R IR MO 0% 28 A 3 AR A A\ 0 0 2 ) A BB oK A 7 1D ) 40 2
FERE, IR BB R R 45 A2 AN 2 a4 A5 2. AN, A 3 0 A8 R B 4 A AT A v A P R 284y o (] R ALE 10E AT
REARAT DI FEASl, 58 7 B AR AT DR R A A R R I 18] A

SCHRIB34E 1 — NP B TE B 2 BB R SR @ R AR AT N P 2 A R &L EMRR IR, 1R
FEREASI 2 T S35 5 b T N0 R 2 18] AR BB, R AR 5 A A (03 S 0 B R R S
&8, JHFHEF A QR IERR. EF TP ARSI R R A T 2 W R R IR, £ 5R
K, AR 2 RIEFINLTE SR N IE B UBUE, FoR MRS E S REARAT MG AR, IF X NPDRFAE Mo
B &, 192037 SR T RERAT 90 26

SCHRIBSIR 1 — AN BERER A R R, )[R I A A MUREAR P AN 2 VR HERL S st P S Bk &, IR H
MIXBEZE B 2% Z rh 2 SIRERAT N (I AR I AR A 2 SR R AT R U B T 1 AR S,
NPT MRS 05, 23 30k LA R NS AR A BEARAT . B SR ONBEAARAT iR I 3 it 1 2 18] 45 44y 45 2 A A1
TR SR AE. 2R Ja, FEMRGF Rt oS B b, R A B AR 2 SR AE B AR AT N P AN 2 RIS B &R FEA
IR, W2 25 2] B0 9 REAS N st e L 5 F T LAl 1 ok R AERER R K L, M4 ST BAE R
PR RO RS AT A AR R
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Transformer® & — R 3L 1 1 7E B AL AR 45 1, 01 1 ARTE &5 A B A WL 38 B AT 55 B g, JF
U R D). IR JLAESR, W2 TIE22 304 Transformer 4% 82 A 24+ SEHLAE 58 45080 K & AMT %% B SCBR[34]
TEREARAT R 50 178 L, {3 BN Transformer BEALSKAT B 42 I 2 [ (156 R 15 2. 1R 27 S 3R U A
T AP IIHFAE, B Transformer M4 o, @il IF U4 AP IIRRAE. 9 7 1k Transformer 9 45 (4 A
BB 78 70 278 AWK ST RFAE RS B RRAE, 5 2[RI {3 2D 4525 9 45 1 3D A5 B4 28 I 4% 43 il R A N4
WE A FBARAE, IR T RGB MG AR, 1E# AT T R0 S5 560 LAER 78 B 2% a0 4] il & i 45
MBNARAE, I HER T X BRI I B AN E R,

SCHR[85]5VE £ N S M FREAR R4 L. fE 2 A 5erb, ATREfR e 2 AN ASBEAR, 2 e AT A A
HASAT R, BRI 1L, AEF BT T AN o B v 1T 2 TR RUAE AL, AT DAAR 3 A4 2 A (0 458 56 R ANk
o AN FRER, FE BTN NP RAT R UL A T REIR AL 384T . (EZ(EF 13D W45 R A
NP 2 REAE, FR{E A Transformer 458K ik S AN NIIHRAE. SR, 1E& B T IR S HOR g
AN IEHIAE HR R, S RITEAL L . R 5 0UH — DB B AT T 1R 1 50 4R 1 HUAS T AN HE 1 1R
PERE. MLAh, 1EH B/ IUE BT IR B BARE LIAT T FRAR R 4 UL R TR AT RRTE, 300 7AW T
YR 2 TR INAT U R

4 ERFETGEEBHRIEL

4.1 EHRITHEIESE

N T HERR VT AL R AT N O B AR B, SR EERE SCHIE SRR R, T JLAER, A VE 2 BT BT 9 IR 1A
A B AR IR . RSB IR AR R RE T2 b3, 2P SaE& 2 A SR, & X T 2Bk
T AHIRREE. TATEX — /N 4 8 M IRAT AR MR 4R, ENTREAN I RRER 2, R 1
RSB AR BAE B/ . SRAIECE . REE B WA 7 5 AL DL R 2 AT S i D5 1 P AR AR AT e 2R
HER R 45

®2 BT IR R R
pIS e R WS BT B BT R MRITARE R S TR (%)

Volleyball™! 55 4830 8 9 iEZF) 2016 94,484
Collective*® 44 ~2500 5 6 Wy 2009 95,7131
NBALSE 181 9172 9 - iEF) 2020 47506
C-Sports®’ - 2187 5 - B3 2020 81.31%7
NCAALE! 257 14 548 1 - iZZ) 2016 58,16
Hockey!! 5 58 3 1 iZzh 2012 62.951
Nursing Home!®®! 22 2990 2 5 Wy 2012 85.574
UCLA Courtyard“®! - 106 43 6 10 W 2012 83.714
BEHAVEL! 4 163 10 - W 2010 77.68%
NUS-HGAR! 5 476 6 3 Wy 2009 91.721

Volleyball #4211 M\ 55 37 HEBk L 28 e T 4 830 ANAIAT B, Hirhr, 3 493 ANHLSI T BUIE Ml 4 dE,
1337 MRS BeAE sl 4. SN B A il 1 BEAR s, L 8 M RERAT Ju R right set.right
spike. right pass. right winpoint. left set. left spike. left pass. left winpoint. &AL A B o i o a] i bk
T EA NHINIIHE L BADAT R AME SR, S 9 MAMEZIERRZE: waiting. setting. digging. failing.
spiking. blocking. jumping. moving. standing.

Collective #4210 R 48 () Wi 2 4R A5 LU, 155 44 DULBUT 1, S SE 2045 2 500 A ek, AE4> ¢ i
TERN—AFER. —OEFRA =02 — AT SI1E MRS, N RE N INGRER. S BERE R E T 5 MHIARAT
JFRZE: crossing. waiting. queueing. walking- talking, LA & 6 ~/MAZh/EARZE: NA. crossing. waiting. queueing.
walking. talking. #ANctmid, BTG NIRRT B 2 AR SIE 4 8 R aEE hE.

NBA #4425 R 42 15 181 15 NBA TS BRECFE MO LL ARSI, 04 9 172 MLMIA Be. vk, 7 624 MLSIUA B
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TERIIZREE, 1 548 NS BUE RSRS8O S AUFRTE TSI BRI AT bR 28, A A AWM B) 1
2. LH 9 NEHRAT NRRZ, AR o RE. o RIE. =08 EIX 3 FEfE, H BARYE SN 1E LS R R
i RMOE H# BT 3R AR R BB 7 77 3R AR 3 Bl L

AR T HoAth 35 53 5 B0 4R AU & — Rz 3, C-Sports 4R 4E 7 10 FUS S MUBIEUE, 5%
FUBIREER L TEER L PRIBEER L R BR TBR. AR ER . DKER . SRARER . S sUMIMEER L HEBR ZKBK, I HE X T gathering.
dismissal. passing. attack. wandering iX 5 FPEFA4T N, BRI 2 187 MU By, H, 1317 AN A
TEIZREE, 435 /N FHAESIESE, 435 A RN 4.

NCAA Hi 45 4£BUR 4 [ 257 37 NCAA BEERIBEFRAG LL BV, 1R LA 4 s AT & 11, H4 B K AR 2
AR B, T ERRERA FAR KA R B, 515 E 14 548 AN FRICAAI BL. Fo, 11 436 M HIE I ZR 4R
856 M MEIRIESE, 2 256 MRS, 1B 2 LT 10 MBEALT Ny, GO =0BRTh. = RRM. kg
e TIERRML. ZrERERIN. BRI REERTH. BRI, MEEARTh. HETERI. Wrek

Hockey #u#a 4£ 51048 (5 537 M KBk LL 38, €055 58 ML BL. %08 458 3L T 3 M BEIRAT M52 attack
play. free hit. penalty corner, LAK 11 NAMAZIEFRSS: pass. dribble. shot. receive. tackle. prepare. stand.
jog. run. walk. save. 5 HAMBEARAT AR BEREARF, 1EFILE LT 5 AWINALAE M (%5 attacker. first
defenders. defenders defend against person. defenders defend against space. other.

Nursing Home %45 S B8R A8 197 F2 B 10 WS P 08, 408 22 NWUA Y B, bic 1 2 990 ot i . 1 2 & 3L
TAENBEFITNEEH A s F 0, ARG B 3R A AT N, b, SR AR e X T
S ATE. ARE . T, BE1IX 5 M A ESERZ.

UCLA Courtyard %4 S8R 48 15 R bl 1) 55 40 9 0 M 4% A% Sk i 1, (08 106 M40 PR, &2 X T 6
FhEEAAR 4T AHRZE: Walking-together. Standing-in-line. Discussing-in-group. Sitting-together. Waiting-in-group.
Guided-tour, i&# 10 fi A¥ASASEFR2S: Riding-skateboard. Riding-bike. Riding-scooter. Driving-car.
Walking. Talking. Waiting. Reading. Eating. Sitting. th4bh, {EZEFRE T M 17 F X G4 B A5

BEHAVE ¥#fs 5£ 94w 2 5 4537, 5 F (1) 10 FhEEIR4T AR%S: InGroup. Approach. Walk Together. Meet.
Split. Ignore. Chase. Fight. RunTogether. Following. 1E# 24t 7 R M AL B HEFRE LR NP8 B bniE
PLJT A 7 N 53 ) 25 ) o LA B A A 3h 4545 2R R BEARAT N

NUS-HGA #i# 4POR R R4 | 437 50, 8 6 FhEHA4T Jhr2s: walk-in-group. run-in-group-.
stand-and-talk. gathering. fighting. ignoring.

4.2 EFHERIILED

Volleyball #5440 Collective $# FE 2 1T JL A R4k A 55 A )32 I BEAAT iR BURE B PR AL H0a 4R, 04N
BB AN EOIE SR VT A AR v, X 3RS 7 VR B AT N IR HE R AT R b, S IRERTER 3. K 3
HBIH T A TARE BT B VA28 B, JROR T 50 7 i 28 280 W AN [R) 7 155 0 1 B Skt L DL B AN T) 7 9 28 2 11 1
ZESt. R R ) AR R R v IS T 1) LR T

B AR E TAEFT (6 A AR SR B v . BT AL . seIg BB a Fr = 5, Fn iR EAR 5 1R R
PE, ERGZE I R R R AN BE 58 & AR AT IR B VR IR 25 BT VR E R AR RERT L, BATACNBLTE
FEAR TR TEBEORAT 1R AR 2 1) HE B R A K S B,

1)  RIERE G R GE ST, ERERAT VIR M E, BN RIZAE T V2 R X A R R B AT

NE T BIRRE, GFERLORRE . A AL B A MRHIE . R RS BAHE. FR B R URFIE. AR
FRAE S B P BASRRAESE. GBI 5] N 22 A 4 N R DL BT S R AE v R M, AL T LLTE N
VR MR A BEARAT . Bilan: SCHR[24)75 SCRR[22] B 36 Rl L3R 1 oA WM AN Sk RO AR X Bh1E R
SCHEIRF, R T RONRREST AL A A 1B R, IR T IR R kA, B UR R
PRV R AT S AR 0 J v A A mT LA B AR R 5 2% 2 O R EXAS B v I E A 2R, 32 R DR ORI 4% (1) R AIE
VALY ICEPNS

© TEBREEEEIEDT  htp/ www. jos. org. cn



980

2)

3)

SR FAR 2023 45 34 A% 2 AR

AT RAEE, BT NPESEZEANRAGER: ASANZHEGRE . NSHERRAR,
TREAS TREAI AR, @EIF AR IX LG R E R, T DL B AR A 5 4 3 X 03 A R BB AR AT
B0, SCHR[29,32)#8 1k T IR BE A 22 W 25 R LN MIHRAE, Fovb, SCHBR[321E T 7 AWk & R 2
Z NI FHR AR R, AR AT R R BN SCIR[29], $2TF 1B R AAAT D iR HE TR
fEFERE LR DO SR R E B BT AT R LN 2 NI R AR E &%, A2 51708
T TE SR M P A5 R, S R R R A R PR AR TV S LR T DA B AR Oy g b S RE AR AT AR 5%
(ISCHEAE L, I ELAMGINE 7 (5 8. N3 3 i r LA B, 243l 563 5 S WL 977 155478 Collective
A Volleyball 3 P> #odfs 42_E#SIUAS 1405 (1 B 5 25 2R

R 3 EWSCHEREAT R U5 R HE i A0 L

RAREA S AL FH IR E % TR Collective (%) Volleyball (%)
ActH 5 3T % FERHAT R T 68.2 -
RSTV! Fa BT Z SR T 70.9 -
VICARP4 = ET 2 niF et T 73.2 -
UFE4 5 HET R R 5] R R MY 79.4 -
simbr4 2 BT IRk /A 81.2 -
HDTMI B BEF B UKL E BE 40 25 ) 2% 81.5 81.9
MIRE! o) BT AR IR B 2 3] 9K A B 83.3 -
Cardinality kernel" & T ARV 3 R MR 83.4 -
DCcMmiZ7 S ETIEEREFIXAER 85.5 -
CRML™ 2 TR S R 85.8 93.0
SBGAR[®! P 3T 2 AR IR0 22 1 4% 86.1 66.9
CERN[! 2 BT 2 U ALAE 2P 10 4 X % 87.2 83.3
stagNet*! P BT IR 2] K AR 89.1 89.3
HRNEY b= FET IR KRR - 89.5
ssui! =2 ETRERBEF AWML - 90.6
GAIMP! = TR JIHLH] 90.6 91.9
ARG 2 ETREFIXARER 91.0 92.6
Actor-transformerst®*! 2 BT S VL 92.8 94.4
SPAR 2 EFEEHHE 95.7 90.7

5 REMRFME

RERAT IR BRI R 55+ T2, AERIEMBURN . I8sh e i, AL SSAT N BEAR AR AT 55 LA AT
DAL . RT, 4 HT AR SAAE SR HERf 3 . BRI B AT L SE DT MR ARAFAE AN, IE A LLE L S8 55
TR R . R A 4 LA AR SR AT BE R HF 72 7 17D

1)

2)

3)

TR MR R A . BRI S B AT IR B R PSR S R A R C A IS T R
(U VA 2, (ELJ ER T A7 7 (B AR AT A0 1 500 8000 A 1 R A R b T8, AL W] e R AR L A
FESEBR I R ROR AN ERGSE . ARR AR AT LAY RN Zr ot IUA . 39 s A Y i) N BRRAERE T+ LAk
RAEBTTE MG AE R AETT T, HE— 25 S THREARAT 9 iR A5 Y £ 1l 2 A0 45 A
RUEREAAT RN B, 20, K2 BT AR 32 B0 SRR Tl S (B AT D R I AL, ROXS F — AN
NFLAIR B, R 2t — DN RER SRR 2. T BLSE AL b AT REAEAE 2 AR, 0 I AE SE AN A
RIREARAT . X A B BAT AT N I B RE 0, REWS E B ML RER I S AL E . S
N IEAEREAT RIREARAT 9 AL AT R AL A AR I 8], 24 B D247 AE T — L850 TR AR s 146
TR AT AR (B LEBEARAT A FEUR, AR AR B 136 A AT SR W00 1) R £ LA 4 4 LA K
R,

R RERAT IR 5 ANk A | PR BEAT B VR 2 AR AT DR D5 OB A A
PR e RS2 34 AR K 22 e AR 0 SR PR Lk S P A TR SR R AT AT A L R R A AT A
WL AR TAE AT PR FE a0 R X J LA R AT B A, — D5, o) DU I 3 2 R R AR 5 4
VRELBEIE, 53— 7T, AT DAE i o i A ST LA R R A O B AT A TR B B AR 4 SR,
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4)  IRIHRIEAAT N ER AR . AEBLSRI S, AT SRR AT D (P AT 20) (R AL M AR ARAR, T vHE A
MR B SR ST AT AR R BAT N AME. i TR AR AT N IIARICAEA D, T SO AR X 25
AR PERER . AR T AR f EAR T R A D B A bRID . JE 0 A AT 1 DT AR AL R0 v

ES
6 B 4%

AN 2 N AU R AR AT DR IO T JRBEAT TR A BRATE e R T AR AR AT R W T
ot ARSI 3 5 AR BOR B Bk, @ A W AR AT b, RATEEE T 6 AT il
WTTIE, IFH oy BN RESETTIE K A RO SO B DLEAT TR . AR, BRADNS S kU7 vk AR
PERBEAT TR, Ja, BATESS T AR AT MR AN 2, JF BB T AR AT RERIBIE TT 5 1A
A EASCRERS H BT TN O3 1 MEREARAT IR BOR, (EHEAR SSHIE T it — 20 e
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